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in retrosigmoid craniotomy to locate the transverse-sigmoid 
sinus junction. The initial burr hole is important in obtaining 
optimal exposure for retrosigmoid craniotomies to give access 
to the lesions in the cerebellopontine angle (CPA) region.[1]

Transverse and sigmoid sinuses are the natural limits 
of  the exposure and precise planning of  the initial burr 
hole prevents any sinus injury catastrophe and saves time 
in quick exposure. Relationship of  the asterion to the 
underlying venous structures in cadaveric studies has shown 
variability and is not patient-specific.[2]

INTRODUCTION

The asterion serves as the junction of  the lambdoid, 
parietomastoid, and occipitomastoid sutures and has been used 

Original  Article

Abstract
Aims and Objectives: It is impossible to precisely anticipate the course of the transverse and sigmoid sinuses and their 
individual relationship to superficial landmarks such as the asterion during retrosigmoid approaches. This study was done to 
determine the position of the asterion and the relationship between asterion and the transverse-sigmoid sinus junction (TSSJ) 
in making precise burr hole without damaging sinuses during retrosigmoid craniotomies.

Materials and Methods: Computed tomography (CT) angiography was performed in 50 patients to obtain 3D-CT volume 
rendering images of cranial bone and dural sinuses. After delineating the sinuses, by simple restructuring using software and 
opacity modulation, bone image is reinforced. Asterion type, distance from the tip of mastoid process to asterion and root of 
zygoma (ROZ) to asterion, and location of asterion in relation to TSSJ and distance between asterion and TSSJ were analyzed 
and measured.

Results: The incidence of type 1 (presence of sutural bones) in our study was 24% and type 2 (absence of sutural bones) was 
76%. There was no statistically significance in the side and gender differences. The distance between the asterion and from 
the ROZ was 54.70 ± 3.68 on the right side and 54.32 ± 3.41 on the left side (P-0.612). The distance between asterion and tip 
of mastoid was 50.51 ± 2.67 on the right side and 50.12 ± 3.06 on the left side (P-0.716). The asterion was located on the T-S 
sinus complex in 36 (72%) cases. The asterion was below the T-S sinus complex in 13 (26%) cases, and above the T-S sinus 
complex in only 1 (2%) cases.

Conclusion: 3D-CT volume rendering imaging is capable of accurately visualizing the bony landmark and dural sinuses. An 
easy and simple restructured image provides precision and safety for the patient by ready and easy localization of asterion 
and TSSJ. This study was done to show that the previous cadaver-based anatomical studies can be done now in a more 
sophisticated and accurate manner with the latest technological advancements. This offers new options for anatomic research 
and morphometric investigations.
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With recent advances in the 3D-computed tomography (CT) 
volume rendering technique, it is possible to visualize minute 
bone sutures and venous structures of  the posterior fossa.[3]

As cadaveric studies have shown considerable variability in 
the relationship of  the asterion to the underlying venous 
structures and its population-specific variability, its validity 
as a surgical landmark has been questioned.[4]

This study aims to determine the anatomic position of  the 
asterion and using the root of  the zygoma and the tip of  the 
mastoid process as palpable points. We also tried to clarify the 
relationship between the asterion and the transverse-sigmoid 
sinus junction and distance between asterion and transverse-
sigmoid sinus junction (TSSJ) using a 3D-CT procedure in vivo.

Aim of the Study
The following parameters were analyzed and measured.
• Asterion type
• Distance from the tip of  mastoid process to asterion and
• Distance from the root of  zygoma (ROZ) to asterion
• Location of  asterion in relation to (TSSJ).

MATERIALS AND METHODS

A retrospective, open-label, single-centered study was 
conducted among 50 subjects attending Neurosurgery OPD, 
Government Rajaji Hospital, Madurai, meeting the inclusion 
and exclusion criteria over 24 months (June 2017–May 2019) 
after obtaining a written informed consent of  all study subjects.

Patients who underwent CT angiogram brain or for any 
reason were included in the study. Patients who had 
craniofacial fractures, disrupting the skull base and altering 
the anatomy, previously operated for head trauma, or 
another brain surgery were excluded from the study group.

CT-angiography performed using 64 slices Toshiba 
scanner. Scans were transferred to the work station and 
reconstructed images and measurements obtained using 
inbuilt special software.

It is a retrospective study, frequency distribution tables 
were developed according to various factors such as age 
described in terms of  mean and standard deviation (SD).

RESULTS

The incidence of  type 1(presence of  sutural bones) in our 
study was 24% and type 2 (absence of  sutural bones) was 
76% (Table 1).

Type 2 with absence of  sutural bones seen  in Figure 1.

There was no statistically significant difference in side 
difference. The below table shows the mean and SD of  the 
two measurements of  the asterion in different genders and 
on different sides [Tables 2 and 3]. The distance between 
the asterion and the ROZ was 54.70 ± 3.68 on the right side 
and 54.32 ± 3.41 on the left side (P-0.612). The distance 
between asterion and tip of  mastoid was 50.51 ± 2.67 on 
the right side and 50.12 ± 3.06 on the left side (P-0.716) 
[Figure 2].

There is a male preponderance with a higher asterion level 
than females. The asterion was located on the T-S sinus 
complex in 36 (72%) cases. The asterion was below the T-S 
sinus complex in 13 (26%) cases and above the T-S sinus 

Figure 1: Volume rendered image with bony reconstruction to 
identify the type of asterion.In this image Type 2 (absence of 

sutural bones) noted.

Table 2: Position of the asterion from the ROZ and 
the TMP – gender preponderance
Morphometric 
parameter

Male Female P-value

ROZ (mm) 55.80±2.33 51.29±2.62 0.002
TMP (mm) 51.34±3.12 48.65±3.45 0.005
ROZ: Root of the zygoma, TMP: Tip of mastoid

Table 3: Position of the asterion from the ROZ and 
the TMP – side preponderance
Morphometric 
parameter

Right Left P-value

ROZ (mm) 54.70±3.68 54.32±3.41 0.612
TMP (mm) 50.51±2.67 50.12±3.06 0.716

Table 1: Incidence of asterion types
Gender Type 1 (presence of 

sutural bones) (%)
Type 2 (absence of 
sutural bones) (%)

Male (n=32) 8 (25) 24 (75)
Female (n=18) 4 (2.22) 14 (77.78)
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complex in only 1 (2%) cases. The inferior aspect of  TSSJ 
was located anterior to the asterion [Table 4].

DISCUSSION

CP angle is commonly gained access through retrosigmoid 
craniotomy. The correct location of  the burr hole, 
especially the initial burr hole, is crucial to avoid venous 
injury and obtain optimal exposure. In this study, we used 
the root of  the zygoma and the tip of  the mastoid as the 
palpable landmarks to locate the asterion.

The current advances in image-rendering have made it 
possible to generate 3D models by reconstructing image 
data and perform a precise morphometric investigation 
in vivo.[5]

Berry and Berry,[6] showed 12% of  Type 1 asteroin groups 
as compared to 88% Type 2 groups. Kellock and Parsons[7] 
showed 19.8 Type 1 cases as compared to 80.2 Type 2. 
Saheb et al.[8] showed 23.15 Type 1 cases as compared 
to 76.85 Type 2 groups. Singh[9] showed 16.36 Type 1 as 
compared to 83.64 Type 2 asteroin groups. Sudha et al.[10] 
showed eight Type 1 as compared to 92 Type 2 asteroin 
groups. Leon et al.[11] showed 25.6 Type 1 as compared to 
74.4 Type 2 study groups. The incidence of  type 1 (presence 
of  sutural bones) in our study was 24% and type 2 (absence 
of  sutural bones) was 76%.

Using 64 bilateral measurements obtained in 32 Chinese 
patients, a morphometric study was performed on the 
location of  the asterion. The results showed that in Chinese, 
the distance from the asterion to the ROZ was 54.6 ± 5.50 
mm on the right and 54.1 ± 5.42 mm on the left side, and the 
distance from the asterion to the tip of  the mastoid process 
was 49.10 ± 3.56 mm on the right side and 48.70 ± 2.23 
mm on the left side. Day and Tschabitscher,[12] showed that 
distance from asterion to ROZ was 53.88 ± 5.09 and distance 
from asterion to tip of  mastoid was 49.20 ± 4.68. Martinez 
et al.[13] showed that distance from asterion to ROZ was 55.42 
± 4.92 and distance from asterion to tip of  mastoid was 49.7 
± 4.80 as compared to our study which showed that distance 
from asterion to ROZ was 54.70 ± 3.68 on the right side and 
54.32 ± 3.41 on the left side (P = 0.612) and distance from 
asteroin to the tip of  mastoid was 50.51 ± 2.67 on the right 
side and 50.12 ± 3.06 on the left side (P = 0.716).

Day and Tschabitscher[12] reported asteroin over the 
transverse sinus in 61% of  cases. Uz et al.[14] reported 54% of  

Table 4: Relationship between the asterion and TSSJ
Asterion location Male (%) Female (%)
At TSSJ 22 (44) 14 (28)
Below TSSJ 9 (18) 4 (2.24)
Above TSSJ 1 (2) 0
TSSJ: Transverse-sigmoid sinus junction Figure 4: Delineated images showing only the dural sinuses

Figure 2: Negative reconstructed images measuring distance 
from the tip of mastoid process and root of zygoma to the 

asterion

Figure 3: Initial vascular imaging showing all of arterial and 
venous structures
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asterion over the transverse sinus. Martinez et al.[13] reported 
that the asterion was over the transverse sinus in 76.2% of  
their cases. Leon et al.[11] showed that 82.4% of  asteroin 
were over the transverse sinus complex, as compared to our 
study which showed the asterion located on the T-S sinus 
complex in 36(72%) cases. The asterion was below the T-S 
sinus complex in 13 (26%) cases and above the T-S sinus 
complex in only 1(2%) case [Figures 3-5].

The TSSJ is the point of  the posterior and inferior aspect of  
the knee (upper genu) between the sigmoid and transverse 
sinuses, which is paramount in obtaining optimal exposure 
in CPA.[15] The inferior aspect of  TSSJ was located anterior 
to the asterion. Once it is known where the junction is, the 
initial drilling is carried out approximately 1 cm lower and 
medial to this point.

In our study, TSSJ was located 1.9 cm anterior to the 
asterion [Figure 6].[16]

CONCLUSION

3D-CT volume rendering imaging is capable of  accurately 
visualizing the bony landmark and dural sinuses. An easy 
and simple restructured image provides precision and 
safety for the patient by ready and easy localization of  
asterion and TSSJ. This helps in making precise burr 
hole without damaging sinuses during retrosigmoid 
craniotomies. This study was done to show that previous 
cadaver based anatomical studies can be done now in a 
more sophisticated and accurate manner with the latest 
technological advancements. This offers new options for 
anatomic research and morphometric investigations.

REFERENCES

1. Lang J. Clinical Anatomy of the Posterior Cranial Fossa and its Foramina. 
New York: Thieme; 1991.

2. Malis LI. Anatomical position of the asterion. Neurosurgery 1998;42:198-9.
3. Matsumoto M, Sato M, Nakano M, Endo Y, Watanabe Y, Sasaki T, et al. 

Three-dimensional computerized tomography angiography-guided surgery 
of acutely ruptured cerebral aneurysms. J Neurosurg 2001;94:718-27.

4. Mwachaka PM, Hassanali J, Odula PO: Anatomic position of the asterion in 
Kenyans for posterolateral surgical approaches to cranial cavity. Clin Anat 
2010;23:30-3.

5. Ucerler H, Govsa F. Asterion as a surgical landmark for lateral cranial base 
approaches. J Craniomaxillofac Surg 2006;34:415-20.

6. Berry AC, Berry AJ. Epigenetic variation in the human cranium. J Anat 
1967;101:361-79.

7. Kellock WL, Parson PA. A comparison of the incidence of minor nonmetrical 
cranial variants in Australian aborigines with those of Melanesia and 
Polynesia. Am J Phys Anthropol 1970;33:235-40.

8. Saheb HS, Mavishettar GF, Thomas ST, Prasanna LC, Muralidhar LC, 
Magi MP. A study of sutural morphology of the pterion and asterion among 
human adult Indian skulls. Biomed Res 2011;22:73-5.

9. Singh R. Incidence of sutural bones at asterion in adults Indian skulls. Int J 
Morphol 2012;30:1182-6.

10. Sudha R, Sridevi C, Ezhilarasi M. Anatomical variations in the formation 
of pterion and asterion in south Indian population. Int J Curr Res Rev 
2013;5:92-100.

11. Leon SG, Rodriguez AN, Avalos RM, Giron MT, Omana RE, Lopez SG. 
Morphometric characteristics of the asterion and the posterolateral surface 
of the skull: It’s srelationship with dural venous sinuses and its neurosurgical 
importance. Cir Cir 2013;81:251-5.

12. Day JD, Tschabitscher M. Anatomic position of the asterion. Neurosurgery 
1998;42:198-9.

13. Martinez F, Laxague A, Vida L, Prinzo H, Sgarbi N, Soria VR, et al. 
Anatomia topografica del asterion. Neurocirgia 2005;16:441-6.

14. Uz A, Ugur HC, Tekdemir I. Is the asterion a reliable landmark for the 
lateralapproach to posterior fossa? J Clin Neurosci 2001;8:146-7.

15. Hamasaki T, Morioka M, Nakamura H, Yano S, Hirai T, Kuratsu J. A 
3-dimensional computed tomographic procedure for planning retrosigmoid 
craniotomy. Neurosurgery 2009;64 Suppl 2:241-5.

16. Tubbs RS, Loukas M, Shoja MM, Bellew MP, Cohen-Gadol AA. Surface 
landmarks for the junction between the transverse and sigmoid sinuses: 
Application of the strategic burr hole for suboccipital craniotomy. 
Neurosurgery 2009;65 Suppl 6:37-41.

How to cite this article: Mohanraj G, Pradeep S, Veerapandian R, Vinay G. A 3D-Computed Tomography Angiography Study to Help in 
Surgical Planning for Retrosigmoid Craniotomies. Int J Sci Stud 2020;8(3):106-109.

Source of Support: Nil, Conflicts of Interest: None declared.

Figure 5: Dural sinus image reinforced over the bony 
reconstructed images

Figure 6: Close look of the reinforced images. Lambdoid suture 
and the asterion seen. The relationship of asterion with the 

transverse-sigmoid sinus junction (TSSJ) is identified. In this 
patient, the asterion is little below the TSSJ erion


